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Abstract 



PURPOSE:To prevent the erroneous detection of toner empty occurring without remarkably delaying 
the start of a toner empty detecting operation by providing a control means to shift a toner empty level 
to a value higher than that in an ordinary operation only for a constant period after a power source is 
applied. 

CONST!TUTION:The control means 40 is provided which shifts the toner empty level to the value 
higher than that in the ordinary operation only for the constant period after the application of the power 
source. Therefore, since the toner empty level is raised for a prescribed period at a state where the 
toner empty detecting operation can be performed, it can be prevented judged that it is toner empty 
even when the output of a toner sensor 37 is increased by the increment of the level for that period. In 
such a way, it is possible to prevent the erroneous detection of the toner empty occurring. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daxnag s caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The toner empty detection equipment characterized by to have the control means which during a fixed period 
makes shift the aforementioned toner empty level from powering on to a value usually high than the time in the toner 
empty detection equipment which has a means will output a toner empty signal if the output of the toner sensor which 
outputs the voltage which becomes high, and the aforementioned toner sensor exceeds the toner empty level defined 
beforehand as the toner concentration in a development unit becomes low. 

[Claim 2] The aforementioned fixed time is toner empty detection equipment given in the 1st claim characterized by 
starting when 1 1 hour has passed since powering on, and not performing the toner empty detection operation itself till t 
1 hour. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of the Invention this invention relates to the toner empty detection equipment in an electronic copying machine 
etc. 

Prior art Although various image formation equipments which use a toner in the case of development consist, below, 
an electronic copying machine will be mentioned as an example and will be explained. 

The view 3 shows the outline of a **** electronic copying machine typically, and (1) is a photo conductor drum which 
rotates with the degree of fixed speed, and this drum (1) carries out the vacuum evaporationo of the photo conductor 
material of for example, a selenium system to the front face of the drum base formed with material, such as aluminum, 
and is formed in it. Along with the hand of cut, the main live part (2), the exposure section (3), a surface potential 
meter (4), Light Emitting Diode for partial picture elimination (5), the development section (6), the imprint section (7), 
the separation section (8), the cleaning section (10), and the electric discharge section (1 1) are prepared around this 
drum (1) in this sequence. The live part (2) is making the charging wire (2b) which consists of a tungsten thin line 
arranged in the KO character type case (2a) approach the front face of a photo conductor drum (1) in accordance with 
the shaft orientations of a drum. The high voltage is impressed to this charging wire (2b), and the front face of a photo 
conductor drum (1) is charged in about 800V by the high voltage. If this electrified portion is exposed in the following 
exposure section (3), the surface potential of the portion which received the exposure will become low corresponding 
to light exposure. An electrostatic latent image is formed of this. When it seems that Light Emitting Diode (5) wants to 
erase a part of latent image, it is not used, and it is not usually used. The development section (6) supplies the 
developer which consists of a carrier and a toner to the front face of a developing roller (15), after agitating the toner 
and carrier (iron powder) which are supplied through the toner supply roller (13) which consists of a sponge roller etc. 
from a hopper (12) with a churning roller (14). The aforementioned photo conductor drum (1) adheres a toner to the 
front face according to an electrostatic latent image. **** is formed of this. The toner in which this **** was formed is 
imprinted to the form to which paper was fed through the feed roller (16). The separation section (8) makes the duty 
which dispels the electrostatic suction state of a drum (1) and a form, and separates an imprinted form from a drum (1) 
by investing alternating current electric field in a drum front face. 

After an appropriate time, a drum front face receives an eradication operation of a toner with the blade (17) which 
consists of rubber material in the cleaning section (10), and a surface charge is further removed by receiving the light 
of an electric discharge lamp (18) in the following electric discharge section (11). 

(19) is an exposure unit which has an exposure lamp (20), an ellipse reflecting plate (21), an auxiliary reflecting plate 
(22), and the 1st reflective mirror (23), and when carrying out the scan of the manuscript (24), it moves it rightward 
[ of drawing ] at speed V. (25) is the mirror unit equipped with the 2nd, and the 3rd reflective mirror (26) and (27), at 
the time of the scan of a manuscript (24), moves rightward [ of drawing ] by speed V / 2, and makes the duty which 
always holds uniformly the optical path length to a photo conductor drum (1). (29) is a buffer which consists of sponge 
with which (28) showed the frame of an electronic copying machine, the original cover member was equipped with the 
contact glass and (30), and the inside of the original cover member (30) was equipped with (3 1). After reflecting with a 
manuscript (24) and turning at the light which came out of the exposure lamp (20) at a right angle through the slit (32) 
of a long and slender rectangle, respectively by (the 1st, the 2nd, the 3rd reflective mirror (23) and (26), and 27), it 
results to the exposure section (3) through the 4th reflective mirror (34) of a fixed lens (33) and fixation. 
By the way, the aforementioned toner supply roller (13), the churning roller (14), and the developing roller (15) 
constitute the development unit (36) with the container (35), and the toner concentration of this development unit (36) 
is related to picture concentration as it is. So, while arranging a toner sensor (37) in the outer wall of a development 
unit (36) to hold the toner concentration in a developer to a request value, rotation of a toner supply roller (13) is 
controlled by the development unit of **** so that the concentration of a toner becomes fixed using the output. And in 



Page 2 of 3 



this control system, when also judging toner empty and having become toner empty, an indication to that effect is 
given. A user renews the toner cartridge on a hopper (12) a **** case. 

The conventional toner concentration control detected the output of a toner sensor (37) by the comparator, drove the 
toner motor made to rotate a toner supply roller with the comparison output, and was performing the toner empty 
display. Namely, although the output of a toner sensor (37) becomes high as the toner concentration of the developer in 
a development unit (36) becomes low, and shown in the curve (38) of a view 4 If the output becomes high more than 
the voltage defined beforehand, for example, 7V, the 1st comparator will detect this and will make a toner motor as 
[ carry out / toner supply / drive] carry out drive [, therefore a toner supply roller (13), and / from a hopper (12) / in 
them / to a unit (36) side ]. If toner supply is made from a hopper (12) to a unit (36), since the toner concentration in 
the developer in a unit (36) should become high, the output of a toner sensor (37) will fall like illustration, and will 
become low rather than 7V. In this case, a toner motor stops. In a normal state, since a toner is consumed by copy, it 
becomes more than 7V again, and vertical change of the output of a toner sensor (37) is further carried out a center 
[ voltage 7V defined beforehand ] so that it may become less than [ 7V ] by. the operation of a toner motor. However, 
since toner supply is not carried out even if a toner motor operates, when the toner in a hopper (12) is empty (empty), 
the output of a toner sensor (37) goes up like the dashed line, and exceeds the voltage defined beforehand, 10.6V [ for 
example, ]. The 2nd comparator detects this and carries out empty processing. 

By the way, in the use (for example, a morning use by 1) after not using a copying machine for a long time, since the 
developer in a development unit is standing it still, apparent density (weight per unit volume) becomes large, generally 
a magnetometric sensor is used as a toner sensor, and if apparent density changes even when the toner concentration of 
a developer is the same, the output of a toner sensor will change An output becomes high, so that apparent density is 
large. 

For this reason, immediately after powering on, as the output (38) of a toner sensor (37) shows in a view 5, it once 
becomes high and the property of the form where it falls is shown after that. Therefore, it will be incorrect-detected 
when toner empty detection equipment operates in a view 5 from a power up tO before tl . 

In this case, although a toner is in a hopper, if it removes to exchange toner cartridges, the toner in a hopper will fall in 
the inside of a plane. 

In order to avoid the above incorrect detection, as for toner empty detection equipment, it is common between tO-tl to 
change into a non-operative state. 

Object of the Invention Although it becomes more certain to avoid incorrect detection as the period of the above tO-tl 
excels, when this period is lengthened, the latency time of detection becomes long and is use top inconvenience. 
Therefore, tO-tl are not set up not much long. Therefore, just behind tl, in spite of not being toner empty, it may be 
incorrect-detected that it is toner empty. 

this invention is made in view of such a point, and it aims at offering the toner empty detection equipment it was made 
for incorrect detection of toner empty not to produce, without making the start of toner empty detection operation 
extremely late. 

The means for solving a technical problem The toner sensor which outputs the voltage which becomes high as the 
toner concentration in a development unit becomes low in this invention, in order to attain the above-mentioned 
purpose, In the toner empty detection equipment which has a means to output a toner empty signal if the output of the 
aforementioned toner sensor exceeds the toner empty level defined beforehand It is considering as the composition 
which has the control means by which the aforementioned toner empty level is shifted from powering on only to during 
a fixed period to a value usually higher than the time. 

** ** Since toner empty level goes up during a predetermined period in the state where toner empty detection 
operation was attained according to such composition, only in the part from which the period raised the level, 
possibility of toner empty that being judged of the output of a toner sensor with it being toner empty even if high will 
be lost, and it will be incorrect-detected becomes low. In addition, if the aforementioned predetermined period passes, 
it will return to original toner empty level. 

Example It becomes high as the view 1 shows with a block the toner empty detection equipment which carried out this 
invention, (37) is a toner sensor attached in the development unit (36) as shown in a view 3, the output voltage of this 
sensor changes according to the toner concentration in the developer inside a development unit (36), for example, toner 
concentration falls. The output of this toner sensor (37) is changed into digital quantity in an A/D-conversion circuit 
(39), and is inputted into a microcomputer (40). A microcomputer (40) processes the signal given from an A/D- 
conversion circuit (39), performs toner empty detection etc., and outputs a toner empty processing signal etc. A 
microcomputer (40) will not perform toner empty detection operation between tO and t2 of a view 2, if the electric 
power switch (44) of the main part of a copying machine is turned on [ it ]. Next, progress of tl performs toner empty 
detection operation. t2 makes from tl on the level to which only constant value beta makes toner empty level (E2) high 
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(E2 f ) in that case. Toner empty level is equivalent to the reference voltage of a comparator, and if the signal from the 
aforementioned toner sensor (37) separately inputted into a comparator exceeds this reference voltage, it will output a 
toner empty signal (however, when the comparator is ready condition, it restricts). Next, if t2 passes, toner empty level 
will return to the original level (E2). 

Although a microcomputer (40) also performs toner concentration control based on the output of the toner sensor (37) 
given through the aforementioned A/D-conversion circuit (39), as for this toner concentration control, tl will be non- 
operative from a power up like the above-mentioned toner empty detection operation, and it will be in an operating 
state after tl . In addition, toner supply level (El) may also carry out the level shift only of the predetermined value beta 
to the period of tl-t2 in the high direction. If it does in this way, exact control is expectable also about the toner 
concentration control just behind powering on. 

(41) is an empty processing means to suspend a toner motor (42) when toner empty is detected, or to operate a toner 
empty display (43). 

Although toner empty detection operation is not performed but detection operation is performed as usual after tl, the 
periods tO-tl expected that the output of a toner sensor (37) is being improved rather than toner empty level (E2) after 
powering on (tO) as this example shows to a view 2 the periods from tl to t2 toner empty level - constant value, 
since it is made to shift to the higher one it is once going up, and after an appropriate time, the probability that the 
output of the toner sensor (37) which fell will become lower than toner empty level (E2 1 ) in tl - 12 period becomes 
high, and only the part which raised toner sensor level namely, — can avoid incorrect detection of toner empty only for 
the part And if it does in this way, the level difference alpha with the toner empty level at the time (E2) can also 
usually be made small with toner supply level (El). If this level difference alpha is large, since the T/D ratio (a toner / 
developer ratio) of the developer at the time of toner empty will become low too much, the crack by the carrier 
(developer) will become easy to be attached to a photo conductor drum and a picture will be affected, although it is not 
desirable, such fault is canceled in this example. 

Effect of the invention As above, according to this invention, it becomes easy to avoid incorrect detection of the toner 
empty behind powering on, and reliability improves. And it is effective in the ability to shorten time from powering on 
to a toner empty detection operation start as much as possible. Furthermore, according to this invention, the difference 
of toner supply level and toner empty level can be set up small, and it is not necessary to make it so low that un-**** 
[ the ratio of the toner at the time of toner empty, and a developer ] by it. 
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DRAWINGS 




[A view 5] 
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